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Polymerizable chiral dopants based on chiral tetrahydrofuran or hexahydrofurol3^-bJruran 
substituted by at least two mesogenic groups 

(57) Chiral compounds are disclosed of the formula 

(Z-Y-[Al m -Y-M-Y-) n X I, 

where, independently of one another. 



A 
M 



Y 
2 
m 
n 
X 



is a spacer, . . ^ . . n 

is a mesogenic group containing two phenylene radicals which are unsubstituted or substituted by L r 

to C 4 -alkyl. methoxy. ethoxy, fluorine, chlorine, bromine, C r to C^-alkoxycarbonyl or C r to 

Czo-alkytearbonyl and are linked via 0, CO. OCO, OCOO or COO, 

is a direct bond, O, S, COO, OCO, OCOO, CON(R) or N(R)CO. and 

is a polymerizable group, 

isOorl, 

is from 2 to 6, and 

is a chiral radical of the formula 



o or 



and 



R is C r to C 4 -alkyl or hydrogen, 

and their use as polymerizable, chiral high-twisting-power dopants for the production of cholestenc networks. 

These compounds are suitable for use in electro-optical displays or as chiral dopants for nematic or 
cholestenc liquid crystals for producing layers which reflect in color. They may also be used as chiral dopants 
in optical polarizers and optical filters. 
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Polymerizable chiral compounds, and their use 

It is known that molecules which are anisotropic in shape can 
5 form liquid-crystalline phases, known as mesophases, on warming* 
The individual phases differ through the spatial arrangement of 
the major parts of the molecules on the one hand and through the 
molecular arrangement with respect to the long axes on the other 
hand (G.W. Gray, P. A. Winsor, Liquid Crystals and Plastic 

10 Crystals, Ellis Horwood Limited, Chichester 1974). The nematic 
liquid-crystalline phase is distinguished by the fact that there 
is only one alignment long-distance ordering due to the long 
molecular axes lining up in parallel. Under the prerequisite that 
the molecules making up the nematic phase are chiral, a 

15 cholesteric phase forms, in which the long axes of the molecules 
form a helical superstructure perpendicular thereto (B. Baessler, 
Festkdrperprobleme XI, 1971). The chiral moiety may be present 
either in the liquid-crystalline molecule itself or added to the 
nematic phase as a dopant. Phases produced by doping are referred 

20 to as induced cholesteric phases. This phenomenon was first 
studied on cholesterol derivatives (H. Baessler, M.M. Labes, J. 
Chem. Phys. 52 (1970) 631; H. Beassler, T.M. Laronge, M.M. Labes. 
J. Chem. Phys. 51 (1969) 3213; H. Filkelmann, H. Stegemeyer, Z. 
Naturforschg. 28a (1973) 799). It later also became possible to 

25 induce cholesteric phases by adding other chiral substances which 
are not themselves liquid-crystalline (H. Stegemeyer, K.J. 
Mainusch, Naturviss. 58 (1971) 599; H. Finkelmann, H. Stegemeyer, 
Ber. Bunsenges. Phys. Chem. 78 (1974) 869). 

30 The cholesteric phase has remarkable optical properties: large 
optical rotation and pronounced circular dichroism caused by 
selective reflection of circular-polarized light within the 
cholesteric layer. The different colors observed depending on the 
veering angle depend on the pitch of the helical superstructure, 

35 which is itself dependent on the twisting power of the chiral 
component* The pitch and thus the wavelength range of the 
selectively reflected light of a cholesteric layer can be varied, 
in particular, by changing the concentration of a chiral dopant 
(J.E. Adams, W.E.L. Haas, Mol. Cryst. Liq. Cryst. 16 (1972) 33). 

40 Such cholesteric systems offer interesting opportunities for 
practical use. Thus, incorporation of chiral moieties into 
mesogenic acrylic esters after alignment in the cholesteric phase 
and photocros slinking allows the production of a stable, colored 
network, but the concentration of the chiral component therein 

45 cannot be changed (G. Galli, M. Laus, A. Angeloni, Makromol. 
Chem. 187 (1986) 289). Furthermore, admixing of 
non-crosslinkable, chiral compounds with nematic acrylic esters 



I 



2 

allows , after photocros slinking, the production of a colored 
polymer (I. Heyndericks, D.J. Broer, Mol. Cryst. Liq. Cryst. 203 
(1991) 113)/ but this still contains volatile constituents which 
are prohibitive for use. 

5 

EP-A-739403 describes chiral compounds which firstly have a high 
twisting power and secondly can be incorporated into the 
cholesteric phase in a stable manner in any desired concentration 
without diffusing or crystallizing out of the phase. 

10 

We have now found a group of compounds which has even better 
properties than those described above . 

Accordingly, the present invention provides compounds of the 
15 formula I 

(z-y-[A] B .y-M.y-) n x i, 
where, independently of one another, 

20 

A is a spacer, 

M is a mesogenic group containing two phenylene radicals 
which are unsubstituted or substituted by Cj- to 
C 4 -alkyl, methoxy, ethoxy, fluorine, chlorine, bromine, 
25 Ci- to C 20 -alkoxycarbonyl or C x - to C 20 -alkylcarbonyl and 

are linked via O, CO, OCO, OCOO or COO, 
Y is a direct bond, O, S, COO, OCO, OCOO, CON(R) or N(R)CO, 
and 

Z is a polymer izable group, 
30 m is 0 or 1, 

n is from 2 to 6, and 

X is a chiral radical of the formula 



35 .o. JL* o 1* 




;OQ - j2Q • COX ■ 



40 



and- 



45 

R is Cj- to C 4 -alkyl or hydrogen. 



3 

The spacer A can be any group known for this purpose; the spacers 
are usually linked to X via ester or ether groups or a direct 
bond- The spacers generally contain from 1 to 30, preferably from 
1 to 12, carbon atoms and may be interrupted in the chain by, for 
5 example, 0, S, NH or NCB 3 . Suitable substituents for the spacer 
chain are fluorine, chlorine, bromine, cyano, methyl and ethyl. 

Examples of representative spacers are the following: 

10 (CH 2 ) p , (CH2CB20)qCH2CH2r 

CH 3 CH 3 CH 3 
(CH 2 CHO) q .CH 2 CH or (CH 2 )6CH 

15 

where * "\ ';y " ', '■''.'[ , : \\ 

p is from 1 to 12, and 
q is from 1 to 3. 

20 Particularly preferred mesogenic groups M are, for example: 



O O 




35 

The groups necessary for the novel compounds are linked to one 
another via bridges Y, such as 0, S, COO, OCO, 0CO0, CONH, NHCO, 
CON(R), N(R)C0 or a direct bond, where R is C a - to C 4 -alkyl or 
hydrogen. Y is preferably O, OCO, COO or OCOO. 

40 

n is preferably 2. 

Polymerizable groups which may be mentioned in particular are 
vinyl radicals, which are present, for example, in acrylic 
45 compounds, vinyl ethers and styrene derivatives. Epoxides are 
also suitable. 



4 

Examples of preferred radicals z are the following: 




' =- ,CH 2 =CH-CH 2 , ||J , || 

-C0 2 R 
CH 3 CI 

^\ ' , ** r * R iS as defined above. 
10 CH 

- ^=c|-!c^ CUlarly Preferabl y CH 2 =CH- r CH 2 =cJ or 



fir; 2 - TIA i"- y - M - Y ^ding to the invention, where Z, „, 

svn^etirLtHJ 6 ^ ^ * ° btained b * ny ^own 

0^39 ^96 " dSSCribed ' f ° r eXan P le ' *» *** 739403 and 

20 Mailable 1 m ° ietieS Can P urcha ^d commercially and are thus 

The novel compounds are suitable as high-twisting-power dopants 
for producing cholesteric liquid crystals. Using very small 

25 amounts, the reflection wavelength of the cholesteric mixture can 
be sifted into the visible region, it is advantageous here that 
the dopants form a stable mixture with the nematic host system, 
from which mixture the dopant does not crystallize out. The novel 

^ compounds are particularly suitable for this purpose. 

The novel compounds are particularly suitable for use in 
electro-optical display elements or as chiral dopants for nematic 

refL c \ Tcolor^^ 8 " 1 " i * t ~ ** lay ~ S ^ 

35 

The novel compounds are also suitable for use as chiral dopants 
in optical polarizers and optical filters. 

Particular preference is given here to mixtures of the novel 
40 compounds with nematic compounds of the formula 

(Z) n -y-A-Y_ M i-y-A-V-(2) m , u 

where, in each case independently of one another, 
45 A, m, Y and z are as defined above, and Mi is a mesogenic group. 



5 

Compounds of the formula II are described, for example, in 
DE-OS 195 32 408, GB-A-22 79 659, (EP-A-749 466) and 
EP-A-648 827. 

5 Also claimed are solid compositions comprising the novel 
compounds in copolymer ized form. 

Also claimed are solid compositions comprising the novel 
compounds and nematic compounds of the above formula II, in each 
10 case in copolymerized form. 

Solid compositions of this type may be, for example, polymers 
which can contain partly uncrosslinked or non-copolymerized 
constituents. Non-copolymerized constituents of this type can be, 
15 for example, unreactive organic molecules having a vide variety 
of molecular weights or alternatively inorganic or organic 
pigments. They may furthermore also be additives, for example 
rheology auxiliaries or light and/or oxidation stabilizers. 

20 It is of course also possible for solid compositions of this type 
to be the polymerization products of the claimed liquid- 
crystalline mixtures containing the novel compounds, and of the 
claimed liquid-crystalline mixtures containing nematic compounds 
of the above formula II in addition to the novel compounds. 
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Mixtures with liquid-crystalline substances 

Example 49 . ^ 

5 x mol% of Example 1 are dissolved in the nematxc mixture 



25% 




15 



Me 



20 




0 
25% 



by mixing the melts. After cooling to RT, cholesteric phases with 
the following reflection wavelengths - depending on X - are 



25 obtained: 



x (mol%) 



X± (nm) 



2.0 
30 3.0 
4.0 



701 
482 
341 



Example 50 . 

x mol% of Example 1 are dissolved in the nematic compound 



35 



V 



-oco 




40 O 



by mixing the melts. After cooling to RT, cholesteric phases with 
the following reflection wavelengths are obtained: 



45 



14 



X (BK) 1%) 

3.05 
3.51 
5 4.28 
5.46 



Xl (nm) 
660 
565 
465 
365 



10 



Example 51 

x mol% of Example 1 are dissolved in the nematic mixture 




II 25% 



25% 



50% 



lL m T^ 9 ^ meltS ' ***** CO ° ling t0 «' **>l«*eric phases with 
the following reflection wavelengths - depending on X - are 
obtained: 



30 



x (mol%) 

"2T0 



Xl (nm) 



35 



2.5 
3.0 
3.5 



854 
696 
575 
498 



Example 52 

x mol% of Example 1 are dissolved in the nematic 



mixture 



40 



45 



15 



15% 



10 




15 



V 



o o ° 



40% 



20 O 




by mixing the melts. After cooling to RT, cholesteric phases with 
the following reflection wavelengths - depending on X - are 
25 obtained: 



x (mol%) 



X.JL (nm) 



1.5 
2.0 
30 2.5 
3.0 



974 
736 
588 
493 



Comparative Example 53 

35 4 mol% of both the compound from Example 1 and the compound of 
the formula III (corresponding to EP-A-739 403) 



40 



45 



.V — -o 



16 



-0 H 



H 0 



t0- 




*° III 

are added to the nematic compound 

15 




20 The two substances are melted and their spectrum measured at RT 
The compound from claim 1 gives a reflection at 431 nm, while the 
compound of Formula III gives a reflection at 1087 nm. 



25 



30 



35 



40 



45 
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Claims 



h compound of the formula 

where, independently of one another, 

M is a isogenic group containing two phenylene radicals 
which are unsubstituted or substituted by d- to 
C 4 -alkyl, methoxy, ethoxy, fluorine, chlorine, Nomine, 
Cl - to C 20 -allcoxycarbonyl or Cl - to C 2 o-alkylcarbonyl and 
are linked via 0, CO, 0C0, 0C00 or COO, 

T is a direct bond, O, S, COO, OCO, OCOO, CON(R) or N(R)CO, 

and 

Z is a polymer izable group, 

m is 0 or 1, 

n is from 2 to 6, and 

X is a chiral radical of the formula 



and 



R is C X - to C 4 -alkyl or hydrogen. 

A compound as claimed in claim 1, where n = 2. 

A compound as claimed in claim 1, where M is 



18 



or 



coo — (0> 

10 4. a compound as claimed in claim 1, where 

y is O, OCO, COO, OCOO or a direct bond. 

5. A compound as claimed in claim 1, where 

CH 3 

Z is CB 2 =CH— rCB^C— or CH 2 =CH— CH 2 . 

20 

6. A compound as claimed in claim 1, where 

A is (CH 2)p , (CH 2 CH 2 0) q CH 2 -CH 2/ (CH 2 CB_o)g_CHCH 2 

5 CH 3 CH 3 

or (CH 2 ) 6 ce, where 

CH 3 

3Q P is from 1 to 12 and q is from 1 to 3. 
7. A compound as claimed in claim 1, where 



35 

X is 




40 0 



£6. 




or 

r and 



45 



pV-o-Yo 




8. 



9, 



5 10. 



10 



11. 



12. 

15 



A compound as claimed in claim X and " " " ^ 
of the foregoing Examples 1 to 52. 

A uguid-crystalline fixture comprising one or .ore 
complds as claimed in any of cXax mS l t pS . 

- •„ crV stalline mixture comprising one or more 
A liquid-crystal ixn one or 

compounds as claimed in any of claims to 
m ore nematic compounds of the formula II 
(Z) B -Y-A-Y-M 1 -Y-A-Y-(Z)., 

in each case independently of one another, Am 
where, xn each ca ± isogenic 

and 2 are as defined in claim 1, and M 



20 



14 



group - 



A solid co^osition comprisin* a corned as -aimed ' 
w „f claims l to 8 in copolymers form. 

A soXid composition comprise a compel - 
l y of cXaims X to 8 and a nematic compound of the 
formula XI defined in claim xo. in each case rn 

copolymer i zed form. 

„. .e use of a compound ~ -aimed in an, of claims X to . 
in electro-optical displays or as a chrral dop 
ZlZ or Ixesteric Xi^id crystaXs for produce 
layers which reflect in color. 



as a chiral dopant in optical pox 



filters. 
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□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



